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Section I. Summary: The COVID-19 pandemic has drastically changed the world as we know 
it, and the audit field is no exception. The transition for a majority of public accounting firms and 
their clients to remote work amidst a global pandemic sparked my interest in the already rapidly 
evolving field of audit IT usage, which continually affects audit quality and efficiency. My 
research expands on existing studies completed on this topic prior to COVID-19 and includes 
three main research objectives. First, my research examines the usage and perceived importance 
of common types of IT audit applications, such as CAATs and data analytics, as well as 
productivity tools used by auditors, including video conferences and email. Furthermore, I 
analyze the potential impacts of COVID-19 on this usage among audit professionals of varying 
ages, firms, and area of work. Finally, I investigate the perceptions of the future of IT assurance 
departments in public accounting firms and their collaboration with financial auditors. I utilized a 
questionnaire to collect data from 99 auditors representing a Big 4 and large regional firm in the 
Midwest. My results indicate that the most used IT audit applications include Dashboards, 
Knowledge Management Systems, and Audit Planning/Management Software. Furthermore, all 
forms of technology communication tools increased in usage due to COVID-19 except for email, 
and auditors were equally split on whether the pandemic positively or negatively impacted work-
life balance. Finally, my results indicated that nearly all auditors believe the IT assurance field 








Section II. Literature Review 
Technology advances continue to change the audit profession and the quality of audit 
engagements. This dynamic environment constantly challenges professionals to adapt and stay 
informed about technological innovation. For instance, procedural changes increase necessary 
training, thus increasing budgets to accompany the increasingly complex IT environment of an 
accounting firm’s clients. In the early and mid-2000’s, auditing standard-setters began to 
encourage technology usage by providing recommendations for incorporating IT into audits 
(AICPA 2001, 2002a, 2002b; PCAOB 2007). Specifically, SAS No. 94 suggests that auditors 
consider the client’s IT environment in their risk assessment and internal control evaluation 
(AICPA 2001). Additionally, SAS No. 99 promotes using IT, including computer-assisted audit 
techniques (CAATs), as a means to examine a client’s fraud risk (AICPA 2002b). Finally, 
PCAOB Auditing Standard No. 5 emphasizes the importance of evaluating the client’s internal 
controls, specifically their levels of IT involvement, over year-end financial reporting (PCAOB 
2007). Standards continue to evolve as the business environment changes, and these standards 
serve as excellent indicators of the direction of the profession. For instance, a new audit standard, 
SAS No. 142, released in December 2020, addresses the wider array of potential sources of audit 
evidence resulting from technology and innovation (AICPA 2020). Tysiac (2020c) brings insight 
to the new standard, which acknowledges the dynamic and changing environment as auditors 
continue to rely more heavily on IT in their procedures. Tysiac alludes to a news release where 
the AICPA Chief Auditor, Bob Dohrer, further explains SAS No. 142: “It recognizes the use of 
automated tools and techniques such as audit data analytics, AI, and remote observation tools to 
obtain audit evidence” (1).  
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Innovation within IT assists auditors in meeting the multitude of new auditing guidelines 
released. Incorporating various IT elements within an audit also has lots of potential to increase 
quality and cost-savings of that audit. For example, tools such as CAATs provide auditors with 
the ability to automate certain tasks that were previously manual. Smith (2020) discusses the 
rapid development of automation tools and the continuing integration of technology in the 
workplace as both clients and firms try to keep up. He defines the major areas of automation as 
bots, robotic process automation (RPA), and artificial intelligence (AI), which he describes as the 
ultimate end goal for firms. Likewise, Vasarhelyi et al. (2014) acknowledges the transition to a 
more automated audit amidst a business environment of Big Data and enterprise resource 
planning (ERP) systems. He mentions that this new flexible approach to auditing “will become a 
mix of automated steps, manual linkages, and auditor judgment that will improve the quality of 
evidence and strengthen the assurance function” (1). Vasarhelyi believes that audit “apps” will 
be developed and shared among auditors, which will include procedures that present data in 
valuable formats, such as dashboards, analytics, trends, queries, and ratios. One of my research 
objectives includes analyzing these technological advancements in terms of frequency and 
method of use now that the pandemic requires remote work.   
Researchers also continue to investigate and track the rapidly growing IT assurance field. 
This sector within public accounting firms conducts audits over a client’s information systems 
and technological infrastructure. This may include evaluating a client’s system description and 
ensuring that the client’s IT general controls (ITGC’s) operate effectively and comply with 
regulations. For instance, IT auditors conduct SOC 1 and SOC 2 audits to test a service 
organization’s control framework under various principles such as security, availability, and 
confidentiality. They also complete IT risk assessments for clients to determine any 
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vulnerabilities in a client’s system or control structure to help prevent security or compliance 
incidents.  
Overall, this area of IT assurance has seen exponential growth due to new auditing standards 
in this area, clients’ increasingly complex IT, and the shift in many audit clients’ desired 
services. According to Smith (2020), the increasing automation and digitization within 
accounting will fundamentally change the audit, leading to a greater need for process and 
systems testing, such as SOC 1 and SOC 2 audits. Similarly, Dzuranin and Malaescu (2016) 
emphasize the massive growth opportunities within advisory services, stating “[t]he future of 
audit lies in information assurance” (12). Their article summarizes the panel discussions at the 
2015 Journal of Information Systems Conference (JISC), where professionals weighed in on the 
current and future role of IT in audit research and practice. A major observation gathered from 
the panelists is that auditors need to possess a greater understanding than merely how to use the 
technology tools available for use. Rather, they should be able to interpret the data and business 
risk behind it. In addition, the researchers address significant issues that IT auditors are facing, 
such as reducing risk in a rapidly changing environment where the volume and availability of 
data continue to increase. The authors discuss emerging technologies including 
hyperconnectivity, Big Data, and the Internet of Things, which pose new challenges to IT 
auditors. The researchers also emphasize the growing need for qualified IT auditors and their 
involvement within the organization as firms increasingly use these technologies. 
Furthermore, researchers continue to examine the shifting client needs that facilitated the 
change in audit services and the rising demand for IT auditors. For example, Tysiac (2020b) 
indicates that a client’s IT environment not only relates to their financial reporting data, but also 
the organization’s compliance and operational needs. The increasing importance that clients 
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place on their IT infrastructure and systems opens up opportunities for auditors to expand their 
services, including assessment and attestation engagements. Additionally, Hill (2011) mentions a 
possible new strategy to use for IT audits, known as GAIT for Business and IT Risk (GAIT-R). 
This streamlined approach places a concentration on IT risks and key controls that affect the 
organization’s objectives and strategies. Hill indicates a potential future where auditors become 
the intermediary between IT and management, aligning the IT risks and business objectives with 
the controls in the system. 
Accordingly, a large related topic of discussion in the area of IT audit involves the shifting 
skillsets needed in this new environment. For instance, certain high-level skills will be required 
as automation phases out the monotonous tasks completed by lower-level positions. Therefore, 
Hermanson et al. (2020) suggest, “an emerging challenge may be how to structure firm training 
so that auditors who have not been through the detailed audit work themselves can effectively 
move to higher-level oversight roles” (58). Likewise, the researchers suggest the efficiencies 
related to enhanced technology usage and automation could modify a firm’s hiring practices. 
Currently, the declining levels of new audit staff hired due to efficiencies brought on by 
technology may pose issues in the long run with retention that is adequate to fill out the higher 
levels within the firm. 
Finally, Mar (2016) discusses some of the future challenges for IT auditors and things to 
consider about the rapidly changing technological environment. The researcher examines how 
the Internet of Things, digital strategy, and radical changes in the field can greatly impact IT 
auditors in the coming years. Specifically, auditors will place a large emphasis on whether the 
organization’s IT infrastructure is equipped to handle the rapid changes ahead. Overall, these 
research studies surrounding IT assurance raise questions as to 1) the extent of collaboration 
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between IT and financial auditors in public accounting firms, and 2) whether auditors’ 
perceptions of the IT audit function have changed following the onset of the pandemic and 
remote work.  
Hesitation often exists in the midst of change, and this era of rapidly evolving technology and 
changing client needs is no exception. For instance, Wang (2015) investigates issues and 
implications regarding the rise of audit data analytics that could be useful to research, including 
population testing, quality control, and potential consequences of utilizing data analytics in an 
audit. He also describes potential applications of data analytics in the audit field, such as its role 
in risk assessment and internal control evaluation (i.e. segregation of duties). Specifically, he 
brings insights into why a discrepancy exists between many auditors’ strong desire to use 
analytics resulting from the rise of Big Data, and the infrequency with which auditors actually 
utilize it in an audit. He believes that internal and external auditors’ resistance originates from 
various concerns, such as lack of training, reluctance to invest, and the uncertainty of its costs 
and benefits. Finally, he mentions the potential need for a data analytics framework, including 
standards for its use in audit engagements.  
This initial reluctance to IT audit usage is not a new trend; rather, there is a history of 
hesitation regarding IT usage in auditing since the profession first migrated to computerization. 
Researchers conducted experiments involving technology acceptance following the release of 
initial standards surrounding IT by the AICPA and PCAOB. Curtis and Payne (2008) examined 
the effect of both firm level and individual factors on new technology implementation within 
audit engagements in the public accounting field. Experienced auditors reviewed one of four 
versions of a case study involving the employment of new audit technology for a client. Through 
this experiment, the researchers analyzed the culture of accounting firms and the impact of 
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factors, such as budget use and evaluative pressures, on the auditors’ reluctance to implement 
technology. They hypothesized that auditors’ resistance may occur because the benefits of 
technology implementation are typically recognized in subsequent periods, rather than having an 
immediate impact. Since employees participate in performance evaluations annually, the learning 
curves and lower initial efficiency levels associated with new technology could negatively affect 
an auditor’s current performance evaluation. The researchers also discussed that additional costs 
and risks arise with new technology, such as “difficulties in implementation and training, lack of 
technical support when needed, and failure to meet desired improvements in efficiency and 
effectiveness” (106).  Overall, the experiment revealed that external factors, such as the length of 
the budget period, influenced auditors’ decision about technology implementation. Auditors were 
more likely to implement a new technology if the budget and evaluative period were longer, such 
as three years, because it would “smooth start-up costs from the first year so they can be matched 
to cost savings in later years” (117). However, the researchers did find a contradiction to their 
hypothesis that excessive budget pressure restricts auditors’ openness to new technology. 
Instead, they discovered that those under a great amount of budget pressure, even risk-averse 
individuals, were more likely to use technology since it provides an outlet for diminishing that 
pressure in the future. This significant observation demonstrates that professionals were aware of 
the benefits of IT in their profession even with the initial release of these standards.  
Payne and Curtis (2017) later conducted another experiment to ascertain whether the timing 
of technology training could affect auditors’ resistance to utilizing optional technology. Research 
in the area of technology acceptance addresses the gap between the importance that auditors 
place on technology tools and the lack of their actual implementation. Payne and Curtis 
recognize that many factors influence the use of technology, including insufficient knowledge 
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about the IT applications and budget pressure. Thus, this study analyzes one of those various 
factors, training. The researchers conducted an experiment involving a case study with a calendar 
year-end client. Three different training dates for a new technology tool were manipulated in the 
experimental versions that participating auditors received. The researchers examined two 
conflicting variables in this experiment—one variable is time pressure, which occurs as training 
nears busy season. The other variable involves closeness to time of use, described as “confidence 
in memory,” which brings up the concerns of memory decay if training is offered too long before 
use. Auditors must balance the benefit of training during a non-busy time with retaining the skills 
learned in training during their busy season. The results indicated that auditors prefer to train on 
a new technology when they are able to offer the training earlier. Thus, the pressures of busy 
season outweigh the potential issues with memory retention resulting from training offered 
farther from the start of busy season. Finally, they discovered that professionals in lower 
positions in their firm are more likely to resist training on the technology. This raises the 
question of whether audit professionals currently believe that their firm offers sufficient training 
opportunities for IT, especially since working remotely.  
Likewise, various researchers conducted studies with surveys and questionnaires to analyze 
technology usage in the audit profession following these new, groundbreaking standards (Janvrin 
et al. 2008, Janvrin et al. 2009; Lowe et al. 2018). These studies heavily influenced the research 
objectives and methods used for my particular research, which examines technology usage 
following the change to remote work environments due to COVID-19. Janvrin, Bierstaker, and 
Lowe (2008) analyze the usage and perceived importance of specific audit IT applications and IT 
productivity tools across firms of various sizes. Their research consisted of a questionnaire 
completed by 181 auditors from Big 4, national, regional, and local firms. Their main research 
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questions surrounded which types of IT tools auditors use most frequently and which they rate as 
most important. They also examined whether this IT usage and importance varies by firm size. 
Accordingly, their survey involved questions about the usage of specific audit applications 
grouped according to audit task function, such as planning, testing, and report writing. Overall, 
auditors revealed that they extensively use various audit applications, such as electronic 
workpapers, analytical procedures, and Internet search tools. On the other hand, there were some 
applications (such as CAATs and fraud review) used infrequently, but viewed as important to 
auditors in the survey. Furthermore, the researchers investigated the varying levels of IT usage 
across a diverse set of firms, especially since the new standards led to such a drastic change in 
the audit process. They propose that the Big 4 firms may have greater resources due to their 
“deep pockets,” which increases opportunities to invest in IT and bring in IT specialists (17). 
Thus, if the small firms are unable to sufficiently invest in IT, this could pose competition issues, 
as well as audit efficiency and quality issues, for the smaller firms. Ultimately, they discovered 
that the auditors from Big 4 firms were more likely to use audit applications and rate their 
importance higher than auditors from non-Big 4 firms, suggesting a potential entrance barrier for 
the smaller public accounting firms.  
Similarly, Janvrin et al. (2009) completed a different analysis with their existing data from 
the survey above. The new research study examined the impact of control risk assessment and 
audit firm size on the usage of computer-related audit procedures. They hypothesized that the 
Big 4 firms would use these computerized procedures more frequently due to the greater system 
complexity of their larger clients. Their results subsequently confirmed the initial hypothesis, 
indicating that firm size plays a very significant role in the use of computer-related audit 
procedures. They discovered that the larger clients with more complex systems do incite firms to 
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modify the nature of their testing, especially when acquiring knowledge about their systems and 
processes. 
Lowe et al. (2018) continued this investigation of IT usage across a diverse set of firms. In 
particular, this more recent study analyzes the evolving IT practices of accounting firms by 
examining the changes in auditors’ IT usage and perceived levels of importance in relation to 
Janvrin et al.’s (2008) benchmark data from their survey. Lowe et al. utilizes a field-based 
instrument to collect information from 111 auditors representing Big 4, national, regional, and 
local firms. Ultimately, they concluded that auditors had increased use in all audit applications 
over the ten-year period since Janvrin et al.’s research, which could indicate enhanced audit 
quality. Specifically, the applications with the greatest increases in usage were fraud review, 
expert systems, and tests of online transactions. They found that face-to-face communication is 
still the main mode of workpaper review, and video conferencing is rarely used. I specifically 
want to analyze how the usage of these technology communication tools has changed since the 
pandemic began and compare it with these observations from only a few years ago. Above all, 
Lowe et al.’s research study found that the “dominance of the Big 4 firms in their use of IT has 
dwindled over the last ten years” (101). This greatly differs from Janvrin et al.’s 2008 research 
study, in which auditors from Big 4 firms were more likely to use audit applications and rate 
them higher in importance. This raises the question of whether the Big 4 firms’ diminishing 
dominance in IT has continued since the pandemic began.  
Research related to technology usage is very dynamic; therefore, one cannot generalize 
results of earlier studies to the current environment, especially with the rise in remote work 
resulting from the global pandemic. Thus, it is important to investigate how IT usage has 
changed since the onset of the pandemic, and auditors’ perceptions as to whether the work-
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related effects of the pandemic are positive or negative overall. No one was prepared for the 
massive changes resulting from COVID-19, including the influx of cancellations and other 
struggles during this unprecedented time. However, many audit professionals do believe that 
they were equipped with the tools and skills necessary to maintain quality in their work, even in 
a remote setting. According to Mark Tosczak (2021), the Journal of Accountancy interviewed 
eight CPAs at the end of 2020 to reflect on the challenging year. One of the interviewees 
mentioned, “[f]rom a true operational standpoint, we’ve had the technology to work remotely for 
a long time” (3). Similarly, other CPAs in the interview reiterated that sentiment, discussing the 
firms’ investments in IT over the years that prepared them for this transition. One professional 
acknowledged that it made them realize just how capable the firm had become in terms of their 
IT infrastructure. Additionally, many in the interview elaborated on the hardships they faced 
daily as they adjusted to balancing work and helping kids with online school. Others discussed 
the difficulty in staying connected with members on their team. Finally, conversations took place 
regarding a new role for the technology groups within firms, such as helping their clients adjust 
to the demands and realities of working remotely.  
In addition, this shifting work environment provoked many accounting firms to question 
which IT communication tools are best to stay in contact with colleagues and clients. A plethora 
of tools exists for users to connect, including video conferences, email, instant messaging, and 
phone calls. Auditors utilized most of these tools frequently before the pandemic began. 
However, without opportunities for in-person activities, professionals heavily rely on these 
useful tools now, such as video conferencing, to continue operations and navigate these times 
together. Nonetheless, a new challenge posed by the pandemic was determining which of the 
various platforms to adopt, such as Zoom, Microsoft Teams, and Google Meet. Patrick (2021) 
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investigates the various pros and cons among these common video conferencing platforms. For 
instance, Zoom serves as an excellent option for secure video conferences and webinars with 
large amounts of people, but they do have costly fees for licensing. On the other hand, Microsoft 
Teams is a great choice for users with a subscription because it integrates with other Microsoft 
applications and is user-friendly. Thus, it is interesting to learn which platforms and 
communication tools firms utilize most frequently, and those deemed most effective in these 
unprecedented times.  
Moreover, this new working environment for many firms and their clients poses significant 
risks of material misstatement and fraud. Murphy (2020) discusses the important things to 
consider when performing the client’s risk assessment, noting that “risk assessments in the 
current environment are unlike any others, as clients are dealing with significant changes to their 
businesses, the work environment, and the economy overall” (1). She mentions that even with 
the new complexities brought on by COVID-19, high-quality audits are possible. However, a 
greater degree of planning is a likely requirement, especially when revising the procedures from 
the prior year in order to accommodate the change in the client’s operations and potential new 
risks posed within their specific industry. Various auditors also mentioned the importance of 
leveraging technology to make the audit more efficient; however, some clients do not possess the 
advanced tools and systems that accounting firms do. Murphy emphasizes that this pandemic has 
ultimately forced “old-school clients” to adopt forms of technology in order to continue 
operating, and this time has allowed firms to help their clients increase their technological 
capabilities (3). Therefore, as mentioned previously, firms are beginning to advise clients about 
their systems and data quality, which will ultimately improve audits in the future. 
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Prior to COVID-19, Han et al. (2016) analyzed IT data from a sample of U.S. companies to 
investigate the relationship between clients’ IT investments and audit risk. The researchers 
discovered that there is a positive correlation between an organization’s IT investments and audit 
fees, conveying that the extent of IT investments may be an emerging factor in a firm’s audit 
risk. The researchers suggest that accounting firms charge these higher audit fees because of 
heightened audit and business risk that accompanies these large investments in IT. Additionally, 
they found that IT investments are positively correlated with auditor opinion errors. These 
findings indicate the widespread impact of IT investments within a company, even beyond a 
company’s risks, controls, and overall processes. It also demonstrates a potential need for 
auditors to enhance their skillset for auditing these complex information systems in order to 
decrease detection risk involved in this increasingly automated and integrated business 
environment.  
Dohrer (2020) summarized four key areas that may pose significant risk of material 
misstatement for audit clients this year, such as internal control, fraud risk, noncompliance with 
laws and regulations, and auditing accounting estimates. He investigates the potential need for 
two separate evaluations of internal controls if a client’s control structure has drastically changed 
to accommodate the remote workflows. For instance, auditors may test the design and 
implementation of controls that existed pre-pandemic and another for those placed into effect 
following the onset of the pandemic. In turn, he mentions that auditors should be vigilant for 
possible fraud, as “COVID-19 presents a veritable ‘perfect storm’ for fraud risk” (2). For 
instance, areas of the fraud risk triangle are present, including incentives to commit fraud during 
this challenging time and opportunities to commit fraud due to the changing internal controls 
within the company as the workforce shifted to a remote setting. 
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Nevertheless, according to Tysiac (2020a), audit quality control professionals believe that 
auditors adapted quickly and maintain a high level of audit quality in order to keep general 
confidence in the capital markets, despite these higher potentials for fraud. According to the 
Executive Director of the Center for Audit Quality, Julie Bell Lindsay, auditors have leveraged 
technology, creativity, and professional skepticism to maintain audit quality in the midst of the 
massive disruptions in their operations and work settings. Overall, Lindsay predicts various new 
trends will develop in auditing following this time, such as hybrid audits and enhancements 
within the audit due to technology. Auditors will have more time to focus on the complex, 
higher-risk areas of the audit as technology takes over the repetitious, mundane tasks. She 
mentions that the future for audit will “be a combination of leveraging what the firms are already 
doing with the technology from before the pandemic, seeing how it worked during the pandemic, 
and continuing to use it in practice” (2). Finally, she emphasizes that the new skillsets auditors 
developed during this unprecedented time may allow them to expand assurance to new areas, 
such as cybersecurity. It is interesting to see what the future audit environment will look like 










Section III. Development of Research Questions 
Impact of IT on the Audit Function 
Given the increasing usage and complexity of information systems, in addition to 
technological advancements leveraged by both accounting firms and their clients, this research 
study aims to analyze IT usage within the current audit environment. Innovation within the field 
of IT continues to alter the audit process drastically, especially in this data-driven world. 
Trending topics, such as “Big Data,” Internet of Things, cloud computing, and robotic process 
automation are at the forefront of discussions for clients and businesses. Therefore, these 
disruptive advancements in technology bring about curiosity within many researchers and 
business professionals regarding how organizations use these advanced tools. Likewise, many 
question what accounting firms do to both understand and utilize new tools themselves in order 
to complete high-quality audits. This dynamic environment creates an abundance of research 
opportunities in this area because generalizing findings from prior studies to the current 
pandemic environment is not feasible.    
In particular, this study attempts to illuminate the topic of IT usage following the onset of the 
COVID-19 pandemic and remote work, which immensely changed the operations and control 
structures for businesses across the globe. The transition for a majority of public accounting 
firms and their clients to remote work amidst this global pandemic, coupled with the already 
rapidly evolving field of audit IT usage and its continuous impact on audit quality and efficiency, 
presents a unique research situation. My proposed research expands on existing studies on this 
topic, completed prior to COVID-19 (Janvrin et al. 2008; Lowe et al. 2018), that examined 
technology usage following the release of major audit standards encouraging IT incorporation 
into financial statement audits. Although these studies serve as excellent benchmark data for 
18 
 
comparison over the years, they cannot give accurate representations of the current environment, 
especially since a majority of professionals today must fully rely on technology in order to carry 
out their daily tasks remotely. The observations from these studies and the pertinence of research 
in this area following the onset of the pandemic led to the following research question: 
RQ1: What common types of IT audit applications and productivity tools do audit 
professionals use most often in the current environment? 
In the context of this study, IT audit applications include various computerized tools utilized 
by auditors to perform tasks. Some examples include computer-assisted audit techniques 
(CAATs), audit planning software, and robots. Furthermore, I examine IT productivity tools, also 
known as IT communication tools, which refer to the numerous communication mediums 
available for audit professionals, such as video conferencing, email, phone calls, and instant 
messaging. 
In addition, the transition to remote work poses new challenges for accounting firms and 
clients alike to continue operations and open communication among team members. Therefore, 
in this era of remote work, firms continue to discover new ways to stay connected. A very 
significant topic of discussion lies in which channels of communication are most effective. 
Patrick (2021) addresses the pros and cons of various video conferencing platforms, such as 
Zoom, Google Meet, and Microsoft Teams. Likewise, this unprecedented time continues to shift 
the risks and control structures of companies, which ultimately leads to elevated risks for fraud. 
Nevertheless, Tysiac (2020a) conducted an interview with the Center for Audit Quality’s 
Executive Director, Julie Bell Lindsay, who believes that auditors wisely leveraged technology 
to maintain high audit quality during these times. It interests me to hear directly from audit 
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professionals regarding how the drastic change to remote work continues to affect their daily 
lives. 
RQ2: How has the COVID-19 pandemic influenced the work-life balance and IT usage 
among audit professionals? 
Furthermore, this changing IT environment coupled with the switch to remote work led to a 
shift in client needs. For instance, many clients relied on accounting firms to help increase their 
technological capacity to meet the demands of operating during COVID-19. In turn, this created 
massive opportunities for rapid growth within the IT assurance and advisory sector of public 
accounting firms. Recently, several researchers investigated the IT audit department as firms 
adapted their strategy and service offerings to fit the needs and desires of their clients (Dzuranin 
and Malaescu 2016; Hermanson et al. 2020; Mar 2016). This department not only presents new 
opportunities for growth, but it also generates obstacles. For instance, firms must attempt to 
create sufficient training programs to foster the new skillsets needed for professionals to conduct 
systems testing. The large amount of continuous growth in this sector, especially related to 
COVID-19, prompts the need to research auditors’ perceptions of this expanding department in 
their firms, and elicit their opinions about the frequency of future collaborations with IT auditors. 
RQ3: What are the perceptions regarding the importance of the IT assurance department and 
its future collaboration with financial auditors? 
Moreover, this research intends to bridge the gap that exists regarding research in the area of 
IT audit usage following the onset of the pandemic. Above all, it investigates a growing area of 
research involving Big 4 firms’ dominance in the area of IT. However, this study uniquely 
examines this topic through the context of a remote work environment amidst COVID-19. 
Specifically, Janvrin et al. (2008) studied the association between firm size and the perceived 
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importance and usage of audit IT. In turn, they discovered that the Big 4 firms were more likely 
to utilize audit applications, such as electronic workpapers and audit planning applications, than 
auditors from non-Big 4 firms. Similarly, the auditors from the Big 4 firms were more likely to 
rank audit IT applications at a higher level of importance, and use telephone and email review 
methods for their workpapers. These findings led the researchers to conclude that bigger firms 
have “ ‘deep pockets’ that enable them to (1) purchase and implement superior IT, and (2) use IT 
specialists to a greater extent than non-Big 4 firms” (17). Greater access to IT resources could 
possibly indicate enhanced audit quality within the Big 4 firms and subsequently create an 
entrance barrier within public accounting as IT usage levels rise.  
On the other hand, Lowe et al. (2018) followed up with this study after ten years and found 
contradicting results. Their findings revealed no significant likeliness of auditors from Big 4 
firms to utilize most of the IT audit applications in their survey. This suggests, “…the dominance 
of Big 4 firms in their use of IT, an area of concern for standard setters in the past, has dwindled 
over the last ten years” (89). Nevertheless, these results from just a few years ago cannot 
accurately depict the current environment, especially with the pandemic-related changes. 
Therefore, a final objective of this research study is to analyze whether Lowe et al.’s (2018) 
finding regarding the Big 4 firms’ diminishing dominance in IT continues into the pandemic.  
RQ4: Following the onset of COVID-19, how do IT usage and work-life balance vary due to 
    demographic differences, such as firm type? 
Overall, this study’s research objectives relate to these three interconnected areas: IT usage, 
COVID-19 impact, and the rising IT assurance departments within public accounting firms. 
First, I examine the usage and perceived importance of common types of IT audit applications 
and productivity tools used by auditors. In addition, I explore the impact of COVID-19 on 
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auditors’ IT communication tool usage and work-life balance, especially in the remote setting. 
Furthermore, I investigate the direction of IT assurance departments in regards to size and 
importance and their collaboration with financial auditors in firms of different sizes. Finally, I 
evaluate the responses from a demographic perspective to determine if there are any significant 
factors that influence the auditors’ responses. IT usage continues to be a very significant and 
relevant area of study for practitioners, researchers, and standard-setters because of the potential 
















Section IV. Research Method 
Participants 
 Participants included 99 auditors representing a Big 4 and large regional firm in the 
Midwest. I contacted partners from these two firms and sent a questionnaire that auditors 
completed in the fall of 2020. Therefore, I collected all responses following the transition to 
remote work due to COVID-19. This survey included questions relating to demographic 
information, IT usage and importance, COVID-19, and perceptions regarding the IT assurance 
department of public accounting firms.  
As exhibited in Table 1 below, participants averaged 8.36 years in public accounting and 
had an average age of 27.45 years. It was a fairly even split regarding participation by gender, 
with 52 females and 44 males that completed the survey. There were 58 professionals from the 
Big 4 firm and 41 from the regional firm that completed the survey. Overall, nearly 70% of 
participants had a CPA certification. The highest educational level for a majority of the 
participants (about 65%) is a bachelor’s degree. The participating auditors work in various 
assurance roles for their firm, including 69 from the financial audit sector, 22 from IT audit, and 
6 from the “Other” category, which includes Internal Audit, HR Solutions, and Digital Risk 
Solutions. Finally, the respondents represent varying levels of the firm, including 28 associates, 
18 seniors, 3 supervisors, 17 managers, 15 senior managers, and 17 directors/principals/partners.  
In terms of IT expertise, participants averaged around 3.43 IT courses completed in 
college and 65.71 cumulative hours of IT training. Since a majority of participants have a 
financial audit background, the average years of experience in financial audit is 7.61 years and 
IT audit is 1.53 years.  Given many of my research questions pertain to differences in responses 
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due to type of firm, Table 1 also shows the results of difference tests (t-tests and binomial tests) 
on all of the demographic variables. These results indicate several variables that are significantly 
different between the two firms - # of associates (p = .001), # of participants with a master’s 
degree (p = .050), # of individuals working in the “other” area (p = .031), years of public 
accounting experience (p = .000), years of audit experience (p = .000), years of IT experience (p 
= .050), and age (p = .000). These results further emphasize the need to include these 
demographic variables in all statistical analyses to control for the demographical differences 
between firm participants.  
Table 1- Demographic Statistics 
 Regional Firm 
(n=41) 




P-Value*   
(2-tailed) 
Level  
Associate 5 23 28 .001 
Senior 6 12 18 .238 
Supervisor 3 0 3 .250 
Manager 8 9 17 1.000 
Senior Manager 9 6 15 .607 
Director, Principal, Partner 9 8 17 1.000 
Education 
Bachelors 30 35 65 .708 
Masters 10 22 32 .050 
Beyond Masters 0 1 1 N/A 
Area 
Audit 31 38 69 .470 
IT 10 12 22 .832 
Other 0 6 6 .031 
Certifications 
CPA 28 41 69 .148 
CISA 8 4 12 .388 
Other 2 2 4 1.000 
Gender 
Female 22 30 52 .332 
Male 18 26 44 .291 
 Mean (Standard Deviation)  



















Age 32.00 (9.92) 24.31 (6.78) 27.45 (9.00) .00 







IT Hours 68.00 (106.67) 64.11 (85.41) 65.71 
(94.19) 
.84 
*T-tests for interval variables and binomial tests for categorical variables 
 
Firm: 1 = Regional, 2 = Big Four 
Level: 1 = Associate, 2 = Senior, 3 = Supervisor, 4 = Manager, 5 = Senior Manager, 6 = Director/Principal/Partner, 7 = Other 
Education: 1 = Bachelors, 2 = Masters, 3 = Beyond Masters 
Area: 1 = Audit, 2 = IT, 3 = Other 
CPA Certification: 0 = No, 1 = Yes 
CISA Certification: 0 = No, 1 = Yes 
Other Certification: 0 = No, 1 = Yes 
Gender: 0 = Female, 1 = Male 
Public Acct. Exp.: Years of experience working in public accounting 
Audit Experience: Years of experience in assurance 
IT Experience: Years of experience in IT assurance 
Age: 20= 20-29, 30 = 30-39, 40 = 40-49, 50 = 50-59, 60 = 60-69, 70 = 70+  
IT Courses: Number of college IT courses taken 
IT Hours: Hours of IT training in practice 
 
Survey Development 
Categories of Audit IT 
 My survey covers a wide array of IT audit applications used by professionals in the field. 
Following prior research, I adopted a relatively broad definition of this term, suggesting that 
Audit IT refers to various tools utilized by auditors to augment their ability to accomplish tasks 
(Janvrin et al. 2008; Lowe et al. 2018). This may entail various things, such as increases in 
project efficiencies through automation, enhancements to processes due to data visualization, or 
use of data mining to find patterns in a data set. Similar to Janvrin et al. 2008, I propose that 
audit IT encompasses IT audit applications and productivity tools. There are also discussions in 
this research study regarding the use of audit dashboards and audit data tools (including data 




IT Audit Applications 
 In the survey, I utilize IT audit applications to represent any kind of software or 
computerized tool that assists auditors in completing their tasks and responsibilities. After review 
of prior literature in this area, I incorporated 10 audit IT applications within this classification on 
my survey. These applications include some examined previously; for instance, Janvrin et al.’s 
2008 questionnaire consisted of knowledge management systems, expert systems, and data 
mining. Likewise, my survey includes tools such as audit planning software, continuous auditing, 
data analytics, and database modeling from Lowe et al.’s survey in 2018. Nevertheless, I 
introduce new applications to my survey in response to the rapid IT development and innovation 
since these studies, such as robots and dashboards. The “dashboard” in this study refers to a 
secure platform where clients can upload their support and communicate with their auditors 
during an engagement. I also reference computer-assisted audit techniques (CAATs), which 
involve leveraging these information technology tools in order to assess control structures 
through data analysis. Finally, I ask a separate question on the survey related to how often the 
auditors utilize audit data tools, such as data analytics, data visualization, and artificial 
intelligence (AI), to complete audit tasks. 
IT Productivity Tools 
 Similarly, I utilize the term IT productivity tools, also known as IT communication tools, 
to specify tools auditors utilize to connect, communicate, and collaborate amongst themselves 
and their clients. This consists of various items such as email, phone, instant messaging, and 
video conferencing. It interests me to learn which tools professionals find most effective during 
this unprecedented time of remote work. These tools enable business professionals to continue 
operations and stay in contact with their teams amidst a time of massive separation when it is not 
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feasible to physically work together. Finally, these instruments lead to increased productivity and 
therefore enhance quality and capacity for work.  
Measuring Extent of Use and Perceived Importance 
 My survey (included in the Appendix) includes a combination of Likert scales, drop-
down menus, multiple choice, and open-ended questions to obtain the data from audit 
professionals. For instance, it asks respondents to indicate the extent that they use the IT audit 
applications and IT productivity tools on a scale of “never” to “very often,” and it also asks about 
their perceived level of importance of these items. According to Janvrin et al. (2008), various 
information systems studies starting in the 1990’s examine this extent of usage concept in the 
context of audit IT usage leading into the later studies that these same authors completed. In 
2018, Lowe et al. discovered that video conferencing was rarely used for workpaper review. 
Now that people across the globe rely on technology to conduct business and even interact with 
others in their personal lives, I am eager to get feedback about auditors’ thoughts on which tools 
prove to be most effective and therefore most utilized in this new environment following the 
onset of COVID-19.   
COVID-19 Impact 
 Furthermore, my survey includes questions about whether COVID-19 affects auditors’ 
work-life balance and if it is a positive or negative impact overall. I included an open-ended 
question regarding this matter, which allowed auditors to expand on the difficulties they face 
while adjusting to remote work. I find it interesting and extremely relevant to investigate and 
illuminate the struggles faced by auditors of different ages, as some encounter issues with 
helping their children in online school, while others deal with isolation and loneliness. A final 
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question in this section of the survey aims to discover the impact of the pandemic on the usage of 
common IT productivity tools.  
IT Assurance Collaboration 
 A final part of the questionnaire relates to the current and expected collaboration among 
financial and IT auditors. I ask participants to assess whether the current interactions between the 
two teams work well despite potential barriers and differences in background between those with 
a computer science/MIS versus accounting knowledge base. 
Firm Size 
 In order to collect the information related to firm size, each participant indicated whether 












Section V. Data Analysis 
Usage and Importance of Audit IT 
As mentioned before, my research study uniquely examines current technology usage in the 
audit sector of public accounting firms following the onset of COVID-19. Accordingly, the first 
research question of the study inquires about common types of IT audit applications and 
productivity tools that audit professionals currently utilize to complete their tasks. It is significant 
to note that the nature of this data analysis is different from others in the past. I propose four 
research questions rather than specific hypotheses due to the lack of theory or other research that 
would necessitate prediction. Therefore, the nondirectional nature of the analysis lends itself to a 
90% confidence interval for all statistical analyses. The tables in this section contain two-tailed p 
values; however, given that I am not using a directional test, I consider one-tailed results to be 
significant. In addition, preliminary analyses indicate an extremely high correlation between 
years of public accounting experience and years of audit experience (Pearson correlation = .961, 
p = .000). This relationship created multi-collinearity problems in the initial analyses. Thus, 
public accounting experience is excluded in the final test results discussed below. Excluding this 
variable eliminated the strong effect due to multi-collinearity; all Variable Inflation Factors are 
less than the commonly used cutoff of 10.0.  
The data analysis begins with an examination of the survey results for IT productivity tool 
usage, as indicated in Table 2 below. Overall, the results of the survey suggest that professionals 
utilize all types of productivity tools (email, instant messaging, phone, and video conferencing) 





Table 2 – Descriptive Statistics for Usage of IT Productivity Tools  
 
 Number of Responses  
 Never Sometimes Often Very Often Mean* (sd) 
Email 0 0 2 97 3.98 (.140) 
Instant Messaging 1 7 11 80 3.72 (.640) 
Phone 1 15 37 46 3.29 (.759) 
Video Conferencing 0 7 15 77 3.71 (.593) 
*Participants rated their usage levels on a four-point scale: 1 = Never, 2 = Sometimes, 3 = Often, 4 = Very Often 
 
As displayed in Table 2 above, 97 out of the 99 participating auditors indicate that they 
utilize email “very often.” On the other hand, instant messaging and phone usage levels are 
scattered across the scale of “never” to “very often,” as the higher standard deviations suggest. 
Nonetheless, the majority of professionals use these tools in between “very often” and “often,” as 
exhibited by their means of 3.72 and 3.29 respectively. A majority of auditors (77.8%) 
participate in video conferences “very often.” This differs from Lowe et al.’s 2018 results, where 
auditors rarely utilized video conferences to carry out tasks such as workpaper review. 
In order to investigate this first research question further, I completed regression 
analyses, shown in Table 3, to determine whether certain demographic factors significantly 
influence the usage levels of various IT productivity tools, as listed below. 










 t value p value t value p value t value p value t value p value 
Firm -.690 .492 2.412 .018 -.830 .409 2.141 .035 
Level .365 .716 .027 .979 .905 .368 1.035 .304 
Education -1.355 .179 .116 .908 -1.003 .319 .913 .364 
Area .824 .412 .038 .970 -.218 .828 .365 .716 
Audit Experience .462 .645 -.612 .542 1.638 .106 .738 .463 
IT Experience -.424 .673 .416 .679 .524 .602 .280 .781 
CPA Certification 1.245 .217 .258 .797 .357 .722 .211 .834 
CISA Certification 1.306 .195 -1.157 .251 1.680 .097 .306 .760 
Other Certifications -3.435 .001 -.170 .865 -.896 .373 .016 .987 
Age -.482 .631 -.167 .868 -1.722 .089 -1.610 .111 
Gender 1.059 .293 .323 .748 1.274 .206 1.216 .228 
30 
 
IT Courses -2.309 .024 .888 .377 -1.004 .318 -.153 .879 
IT Hours .047 .963 -.525 .601 -2.209 .030 .892 .375 
Firm: 1 = Regional, 2 = Big Four 
Level: 1 = Associate, 2 = Senior, 3 = Supervisor, 4 = Manager, 5 = Senior Manager, 6 = 
Director/Principal/Partner, 7 = Other 
Education: 1 = Bachelors, 2 = Masters, 3 = Beyond Masters 
Area: 1 = Audit, 2 = IT, 3 = Other 
Audit Experience: Years of experience in assurance 
IT Experience: Years of experience in IT assurance 
CPA Certification: 0 = No, 1 = Yes 
CISA Certification: 0 = No, 1 = Yes 
Other Certification: 0 = No, 1 = Yes 
Age: 20= 20-29, 30 = 30-39, 40 = 40-49, 50 = 50-59, 60 = 60-69, 70 = 70+  
Gender: 0 = Female, 1 = Male 
IT Courses: Number of college IT courses taken 
IT Hours: Hours of IT training in practice 
 
In this table and all of those following it, bold p-values highlight the variables that are 
significantly associated with the dependent variable. For instance, Other Certifications (p = .001)  
and IT courses (p = .024) are significantly associated with how often professionals utilize email 
in their daily tasks. Specifically, other types of certifications and fewer IT courses are associated 
with higher email usage. On the other hand, a participant’s firm is significantly associated with 
use of instant messaging (p = .018) and video conferencing (p = .035). Auditors in the Big 4 firm 
use instant messaging and video conferencing more often than those at the regional firm, which 
could potentially be influenced by the communication preferences of their client base. CISA 
certification (p = .097) is positively associated with greater phone usage, while age (p = .089) 
and IT Hours (p = .030) are negatively associated with phone usage.  
 Additionally, a vast majority of auditors believe that the most effective IT productivity 
tool out of the four items listed in the survey is video conferencing. As exhibited in Table 4 
below, 60 out of the 99 auditors indicated that this tool serves as the best form of communication 
for professionals in their everyday duties (Chi-squared = 73.347, p = .000). It is interesting to 
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note that pre-pandemic, Lowe et al. discovered that auditors rarely utilize video conferencing for 
items such as workpaper review.   
Table 4 – Chi-Square Test of the Most Effective IT Productivity Tool 
 
 Observed n Expected n Residual 
Email 11 24.5 -13.5 
Instant Messaging 6 24.5 -18.5 
Phone Call 21 24.5 -3.5 
Video Conferencing 60 24.5 35.5 
Chi-Square = 73.347, 3 df, p = .000 
 
 Although it is important to determine which type of communication tool is most 
effective, many businesses face the choice of which platform to utilize that will best serve their 
operational needs. Since auditors indicate in the survey that video conferencing is the most 
effective communication tool, this heightens the significance of the platform that they utilize. 
The survey suggests that auditors most frequently employ Teams and Google Meet for their 
video conferences. As shown in Table 5 below, it appears that Teams has the largest frequency 
of use with a mean of 3.03, followed by Google Meet (2.80) and then Zoom (2.25).  
 
Table 5 – Descriptive Statistics for Usage of Video Conferencing Technologies  
 
 Number of Responses  
 Never Sometimes Often Very Often Mean* (sd) 
Teams 4 25 32 36 3.03 (0.895) 
Skype 50 19 17 9 1.84 (1.035) 
Zoom 30 30 16 19 2.25 (1.111) 
Google Meet 35 5 3 55 2.80 (1.421) 
Other 53 17 12 1 1.53 (0.786) 
*1 = Never, 2 = Sometimes, 3 = Often, 4 = Very Often 
 
Further investigation suggests that certain demographic factors are associated with the 
type of video conferencing platforms utilized, as displayed in Table 6 below. For instance, Firm 
is significantly associated with all video conferencing technologies, with the large regional firm 
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utilizing Teams (p = .025), Skype (p = .000) and Zoom (p = .000) more often than the Big 4 firm, 
and Google Meet (p = .000) and Other (p = .003) less often than the Big 4 firm.  Other 
demographic variables with significant associations include the following: Education (p = .030), 
CPA Certification (p = .076) and Other Certification (p=  .007) are negatively associated with 
Skype usage; higher levels in the Firm (p = .021), females (p = .056) and those with fewer IT 
hours (p = .093) are more likely to use Zoom; and IT auditors and Others (p = .065) are more 
likely to use “Other” types of video conferencing technologies. 
Table 6 – Regression Results for Usage of Video Conferencing Technologies 
 





















Firm -2.294 .025 -9.857 .000 -7.981 .000 34.740 .000 3.064 .003 
Level .260 .796 .176 .861 2.356 .021 .103 .918 -.740 .462 
Education .112 .911 -2.210 .030 -.203 .840 -1.218 .227 -1.074 .287 
Area 1.009 .316 -.083 .934 .338 .736 -.325 .746 1.876 .065 
Audit Experience -.419 .676 .141 .888 .649 .518 .507 .613 .143 .887 
IT Experience .060 .953 -1.568 .121 .097 .923 -1.609 .112 -.210 .834 
CPA Certification .740 .462 -1.796 .076 -.321 .749 -.957 .341 -1.199 .235 
CISA Certification 1.538 .128 -.161 .872 .727 .469 .510 .611 -.100 .921 
Other Certification -.880 .382 -2.781 .007 .120 .905 -.561 .576 .813 .419 
Age .351 .727 .393 .695 -.944 .348 .742 .460 .923 .359 
Gender 1.397 .166 -.133 .895 -1.945 .056 -1.214 .228 .436 .664 
IT Courses -.151 .880 1.548 .126 -1.221 .226 .268 .790 -.830 .410 
IT Hours .124 .901 .446 .657 -1.702 .093 -.148 .883 .685 .496 
Firm: 1 = Regional, 2 = Big Four 
Level: 1 = Associate, 2 = Senior, 3 = Supervisor, 4 = Manager, 5 = Senior Manager, 6 = 
Director/Principal/Partner, 7 = Other 
Education: 1 = Bachelors, 2 = Masters, 3 = Beyond Masters 
Area: 1 = Audit, 2 = IT, 3 = Other 
Audit Experience: Years of experience in assurance 
IT Experience: Years of experience in IT assurance 
CPA Certification: 0 = No, 1 = Yes 
CISA Certification: 0 = No, 1 = Yes 
Other Certification: 0 = No, 1 = Yes 
Age: 20= 20-29, 30 = 30-39, 40 = 40-49, 50 = 50-59, 60 = 60-69, 70 = 70+  
Gender: 0 = Female, 1 = Male 
IT Courses: Number of college IT courses taken 
IT Hours: Hours of IT training in practice 
  
Another integral area of this research that addresses the first research question is the 
usage of IT Audit Applications. As exhibited in Table 7 below, the survey results indicate that 
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the most used audit IT applications include dashboards, knowledge management systems, audit 
planning/management software, and CAATs. The items least used are expert systems, database 
modeling, and data mining, as indicated by their lower means. Finally, the usage levels for robots 
are interspersed across all four options, although 41% of participants indicated that they “never” 
exploit robots in their tasks. 
Table 7 – Descriptive Statistics for Usage of IT Audit Applications  
 
 Number of Responses  
 Never Sometimes Often Very Often Mean* (sd) 
CAATs 21 34 19 24 2.47 (1.086) 
Audit Expert Systems  71 17 7 3 1.41 (0.758) 
Dashboards 4 11 23 60 3.42 (0.849) 
Knowledge Management Systems 7 9 40 41 3.19 (0.882) 
Audit Planning/Management Software 20 20 16 41 2.80 (1.196) 
Robots  41 30 17 10 1.96 (1.004) 
Continuous Auditing/Monitoring 45 34 16 3 1.77 (0.835) 
Generalized Audit Software  40 36 15 6 1.87 (0.897) 
Database Modeling/ Management System 52 32 8 5 1.65 (0.842) 
Data mining 44 37 13 3 1.74 (0.807) 
*1 = Never, 2 = Sometimes, 3 = Often, 4 = Very Often 
 
 After additional analysis, this research suggests that various demographic factors play a 
significant role in the usage levels of IT audit applications, as shown in Table 8 below. For 
instance, males indicate significantly higher usage of Planning Software (p= .010), Continuous 
Auditing (p = .003), Generalized Audit Software (p = .010), and Database Modeling (p = .059). 
Likewise, those who work in the Audit area of the firm indicate significantly greater use of Audit 
Expert Systems (p = .078), Dashboards (p = .060), Knowledge Systems (p = .033), Planning 
Software (p = .083), and Robots (p = .002). Furthermore, age is positively associated with 
CAATs usage (p = .064) and negatively associated with Continuous Auditing (p = .006). 
Overall, the large regional firm indicated greater usage of Dashboards (p = .008), whereas the 
Big 4 firm indicated greater usage of Robots (p = .000), Continuous Auditing (p = .035) and 
Database Modeling (p = .025). Higher levels of Education are negatively associated with CAATs 
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usage (p = .061), Generalized Audit Software (p = .076), and Database Modeling (p = .045). 
Greater audit experience is associated with less usage of Audit Expert Systems (p = .048), 
Knowledge Systems (p = .019), and Robots (p = .080). CPA certification is associated with 
greater use of Dashboards (p = .062) and less Continuous Auditing (p = .090). Finally, IT Hours 
is positively associated with Dashboards usage (p = .025). 
Table 8 – Regression Results for Usage of IT Audit Applications 
 





















Firm -.944 .348 -.248 .805 -2.746 .008 -.373 .710 .343 .732 
Level -.711 .479 -.207 .836 .145 .885 1.590 .116 1.010 .315 
Education -1.899 .061 -1.031 .306 1.143 .257 .543 .588 .839 .404 
Area -.392 .696 -1.786 .078 -1.908 .060 -2.174 .033 -1.754 .083 
Audit Experience -1.376 .173 -2.005 .048 -1.288 .202 -2.391 .019 -.817 .416 
IT Experience -.713 .478 .418 .677 -.234 .815 .833 .408 .801 .425 
CPA Certification 1.622 .109 -1.651 .103 1.892 .062 -.306 .760 .507 .614 
CISA Certification -.982 .329 -1.334 .186 -.013 .990 -.795 .429 1.459 .149 
Other Certifications -.963 .338 .143 .886 -1.106 .272 .212 .833 .589 .557 
Age 1.878 .064 1.204 .232 -.472 .639 1.116 .268 -.605 .547 
Gender .568 .571 1.589 .116 .287 .775 .554 .581 2.628 .010 
IT Courses -.344 .732 .982 .329 .051 .959 -.154 .878 .230 .819 
IT Hours .442 .659 .274 .785 2.287 .025 .288 .774 .095 .924 
 
Table 8 (continued) – Regression Results for Usage of IT Audit Applications 
 





















Firm 7.018 .000 2.145 .035 .951 .345 2.291 .025 1.166 .247 
Level -.372 .711 .605 .547 -1.026 .308 -.664 .508 -.129 .898 
Education -.846 .400 -.392 .696 -1.800 .076 -2.040 .045 -1.540 .128 
Area -3.213 .002 -1.542 .127 .541 .590 .087 .931 .252 .801 
Audit Experience -1.775 .080 1.425 .158 -.127 .900 .735 .464 .724 .471 
IT Experience .641 .523 1.309 .195 .270 .788 .003 .998 .312 .756 
CPA Certification -.152 .879 -1.716 .090 .903 .370 -.418 .677 1.294 .199 
CISA Certification -.264 .792 -.685 .495 .913 .364 -.142 .888 -.640 .524 
Other Certifications .603 .549 .603 .548 -.886 .378 .109 .914 .150 .881 
Age .818 .416 -2.833 .006 .261 .795 -1.221 .226 -1.251 .215 
Gender 1.323 .190 3.056 .003 2.654 .010 1.919 .059 .696 .489 
IT Courses .509 .612 .684 .496 -.018 .986 .936 .352 1.121 .266 
IT Hours .432 .667 .236 .814 -.491 .625 .196 .845 .351 .727 
Firm: 1 = Regional, 2 = Big Four 
Level: 1 = Associate, 2 = Senior, 3 = Supervisor, 4 = Manager, 5 = Senior Manager, 6 = Director/Principal/Partner, 7 = 
Other 
Education: 1 = Bachelors, 2 = Masters, 3 = Beyond Masters 
Area: 1 = Audit, 2 = IT, 3 = Other 
Audit Experience: Years of experience in assurance 
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IT Experience: Years of experience in IT assurance 
CPA Certification: 0 = No, 1 = Yes 
CISA Certification: 0 = No, 1 = Yes 
Other Certification: 0 = No, 1 = Yes 
Age: 20= 20-29, 30 = 30-39, 40 = 40-49, 50 = 50-59, 60 = 60-69, 70 = 70+  
Gender: 0 = Female, 1 = Male 
IT Courses: Number of college IT courses taken 
IT Hours: Hours of IT training in practice 
 
Participants indicate in the survey that the most important IT audit applications include 
audit planning/management software, as displayed in Table 9, followed by CAATs and 
dashboards. A majority of the most important IT audit applications match up with the most used 
applications from Table 7.  However, knowledge management systems are one of the highest 
used audit applications, but only 3 auditors said that they were the most significant overall.  
Table 9 – Chi-Square Test of the Most Important IT Audit Application 
 
 Observed n Expected n Residual 
CAATs in General 25 10.6 14.4 
Dashboards 16 10.6 5.4 
Knowledge management systems 3 10.6 -7.6 
Audit planning/management software 30 10.6 19.4 
Robots 3 10.6 -7.6 
Continuous Auditing 5 10.6 -5.6 
Generalized Audit Software 5 10.6 -5.6 
Database Modeling/ Database management system 5 10.6 -5.6 
Chi-Square = 83.389, 8 df, p = .000 
 
When asked about the future importance of these tools, the majority of participants 
indicated that each of the applications will become more important in the future, as displayed in 
Table 10 below.  The largest amount of auditors believe that Robots, Data Mining, Continuous 
Auditing/Monitoring, and Audit Expert Systems will increase in importance in the future. 
However, I found it interesting that 67 auditors responded that Audit Expert Systems will have a 
high level of future importance, especially since it is the lowest utilized tool currently. As shown 
in Table 7, 71 auditors indicated that they “never” utilize this tool. Therefore, this discrepancy 
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between perceived future importance and current usage levels demonstrates a potential 
opportunity for firms to invest money and training related to expert systems. 
Table 10 – Descriptive Statistics for Future Importance of IT Audit Applications  
 
 Number of Responses  
 Unsure Less Same More Mean* (sd) 
CAATs 5 2 30 59 2.63 (.530) 
Audit Expert Systems  7 3 17 67 2.74 (.516) 
Dashboards 1 4 43 48 2.46 (.580) 
Knowledge Management Systems 2 4 51 34 2.34 (.563) 
Audit Planning/Management Software 3 3 45 42 2.43 (.562) 
Robots  11 4 8 72 2.81 (.502) 
Continuous Auditing/Monitoring 9 1 15 68 2.80 (.433) 
Generalized Audit Software  10 12 39 32 2.24 (.691) 
Database Modeling/ Management System 11 4 23 55 2.62 (.580) 
Data mining 6 2 16 71 2.78 (.471) 
*0= Unsure, 1 = Less, 2 = Same, 3 = More (Unsure responses not included in mean) 
 
Table 11 illustrates the association of demographic factors on the perceived future 
importance of each IT audit application. Relative to the regional firm participants, the Big 4 
participants indicated greater future importance of Knowledge Systems (p = .022) and Planning 
Software (p = .040), and less future importance for Database Modeling (p = .087). Those at 
higher levels in the firms indicated greater future importance of Continuous Auditing (p = .008). 
Higher Education is positively associated with the future importance of Audit Expert Systems (p 
= .029) and Data Mining (p = .021). More IT Experience is positively associated with greater 
future usage of Audit Expert Systems (p = .023). Other Certifications is positively associated 
with greater future usage of CAATs (p = .067). Males perceive greater future importance of  
Database Modeling (p = .078). Lastly, more IT Courses is associated with less future importance 
of Generalized Audit Software (p = .077), and more IT Hours is associated with less future 






Table 11 – Regression Results for Future Importance of IT Audit Applications 
 





















Firm 1.434 .156 1.252 .215 .622 .536 2.335 .022 2.091 .040 
Level 1.265 .210 1.037 .303 -.859 .393 -1.124 .265 -1.043 .301 
Education -.137 .892 2.230 .029 -.093 .926 -.657 .513 .348 .729 
Area -1.193 .237 .531 .597 -.122 .903 -.337 .737 -1.483 .143 
Audit Experience -.083 .934 -.261 .795 -.664 .508 .397 .693 -.151 .881 
IT Experience 1.514 .134 2.332 .023 .006 .995 .374 .710 .391 .697 
CPA Certification -.364 .717 -.980 .331 .067 .946 -1.255 .214 -.150 .881 
CISA Certification -.826 .412 -.551 .584 -1.319 .191 .786 .435 .673 .503 
Other Certifications 1.858 .067 1.204 .233 .565 .574 .238 .813 .392 .696 
Age -.964 .338 -.477 .635 .382 .703 .732 .466 .253 .801 
Gender .444 .659 -1.216 .228 -.931 .355 -.431 .667 -.225 .823 
IT Courses 1.301 .198 -.329 .743 1.008 .317 .410 .683 .557 .579 
IT Hours 1.067 .289 -1.752 .084 .646 .520 -1.999 .050 -.401 .690 
 
Table 11 (continued) – Regression Results for Future Importance of IT Audit Applications 
 





















Firm .947 .347 -1.042 .301 .149 .882 -1.736 .087 -1.227 .224 
Level -.998 .322 2.748 .008 -.285 .777 -.392 .696 -.934 .353 
Education -.521 .604 .116 .908 1.043 .301 .415 .679 2.359 .021 
Area .701 .486 -.995 .323 -1.338 .186 -.647 .520 .853 .397 
Audit Experience -.117 .908 -1.633 .107 -.803 .425 .177 .860 .224 .824 
IT Experience .673 .503 1.142 .258 .716 .477 .549 .585 .208 .836 
CPA Certification -.213 .832 -.521 .604 .590 .557 .158 .875 -.053 .958 
CISA Certification -1.134 .261 -.370 .712 1.095 .278 -1.318 .192 -1.493 .140 
Other Certifications .665 .508 .757 .452 -.117 .907 .921 .361 .342 .733 
Age .010 .992 -.796 .429 .220 .826 -.838 .405 -.665 .508 
Gender 1.546 .127 -.906 .369 .098 .922 1.790 .078 .868 .389 
IT Courses -.949 .346 .137 .891 -1.795 .077 -1.259 .213 -.759 .450 
IT Hours .284 .777 .710 .480 -.203 .840 .520 .605 1.127 .264 
Firm: 1 = Regional, 2 = Big Four 
Level: 1 = Associate, 2 = Senior, 3 = Supervisor, 4 = Manager, 5 = Senior Manager, 6 = 
Director/Principal/Partner, 7 = Other 
Education: 1 = Bachelors, 2 = Masters, 3 = Beyond Masters 
Area: 1 = Audit, 2 = IT, 3 = Other 
Audit Experience: Years of experience in assurance 
IT Experience: Years of experience in IT assurance 
CPA Certification: 0 = No, 1 = Yes 
CISA Certification: 0 = No, 1 = Yes 
Other Certification: 0 = No, 1 = Yes 
Age: 20= 20-29, 30 = 30-39, 40 = 40-49, 50 = 50-59, 60 = 60-69, 70 = 70+  
Gender: 0 = Female, 1 = Male 
IT Courses: Number of college IT courses taken 




Furthermore, my research investigates the use of an audit dashboard, which is a 
centralized platform where clients can upload support and communicate with their auditors 
throughout the engagement. Although dashboards can serve various purposes, this research 
refers to the use of a dashboard in this setting. Specifically, dashboards may serve as an 
alternative to utilizing email because it is a secure and organized platform that allows for 
streamlined communication and ease of information exchange. Overall, 84 participants indicated 
that they have experience with dashboards, and of these 84 auditors, 78 describe their overall 
experience as positive. As shown in Table 12 below, the effectiveness of dashboards falls in 
between “effective” and “very effective” according to the auditors surveyed. 
Table 12 – Descriptive Statistics for Effectiveness of Audit Dashboards 
   
Number of Responses  
Not Effective Somewhat Effective Effective Very Effective Mean* (sd) 
2 5 32 57 2.50 (.696) 
*0 = Not Effective, 1 = Somewhat Effective, 2 = Effective, 3 = Very Effective 
 
Various participants explain the benefits of dashboards, such as its help in monitoring the 
progress of the audit engagement and organizing audit support. For instance, it is easier to track 
requests and open items on the dashboard, which keeps the audit moving along. It helps facilitate 
an environment of open communication and feedback where the client and firm are on the same 
page in terms of the audit’s progress. On the other hand, some auditors express hesitations 
surrounding the dashboard because their clients have not fully transitioned to using it yet. 
Therefore, it becomes difficult to track support because it is not in a centralized location. Other 
concerns involve the time-consuming efforts in updating the dashboard. Overall, it appears that 
creating a user-friendly dashboard is key to success with clients, and it helps with document 
exchange and project management. 
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Additional analysis (see Table 13 below) shows no significant demographic associations 
with the Effectiveness of Audit Dashboards.  
 
Table 13 – Regression Results for Effectiveness of Audit Dashboards 
 
 t value p value 
Firm 1.286 .202 
Level -.002 .998 
Education -1.381 .171 
Area -.026 .980 
Audit Experience -.073 .942 
IT Experience -.113 .910 
CPA Certification .831 .409 
CISA Certification 1.442 .153 
Other Certifications -.315 .754 
Age .269 .789 
Gender .181 .856 
IT Courses -.677 .501 
IT Hours -1.066 .290 
Firm: 1 = Regional, 2 = Big Four 
Level: 1 = Associate, 2 = Senior, 3 = Supervisor, 4 = Manager, 5 = Senior Manager,                                
6 = Director/Principal/Partner, 7 = Other 
Education: 1 = Bachelors, 2 = Masters, 3 = Beyond Masters 
Area: 1 = Audit, 2 = IT, 3 = Other 
Audit Experience: Years of experience in assurance 
IT Experience: Years of experience in IT assurance 
CPA Certification: 0 = No, 1 = Yes 
CISA Certification: 0 = No, 1 = Yes 
Other Certification: 0 = No, 1 = Yes 
Age: 20= 20-29, 30 = 30-39, 40 = 40-49, 50 = 50-59, 60 = 60-69, 70 = 70+  
Gender: 0 = Female, 1 = Male 
IT Courses: Number of college IT courses taken 
IT Hours: Hours of IT training in practice 
  
Lastly, the investigation surrounding IT usage concludes with audit data tools, such as 
data analytics, data visualization, and artificial intelligence (AI). These are some of the newer 
tools in the realm of audit IT and may be areas of uncharted territory for many auditors. 
Nonetheless, this appears to be an extremely important initiative for firms across the globe, as 
evidenced by the increasing investments and training related to these tools. Applications such as 
Alteryx and Tableau are useful tools that facilitate data analytics and visualization efforts. One 
potential reason for this growing emphasis on data analytics is the rising amounts of data that 
auditors work with each day, also known as “Big Data.”  
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As displayed in Table 14 below, participants in this survey indicate that usage levels of 
data analytics and data visualization are between “sometimes” and “often,” with respective 
means of 2.38 and 2.10. On the other hand, a majority of auditors (about 61%) surveyed 
indicated that they “never” utilize artificial intelligence, which may demonstrate opportunities 
for further research as the field rapidly evolves. AI is an extremely advanced tool that prior 
researchers continue to study and gain knowledge about. For instance, Smith (2020) describes 
the importance of AI since it “can learn, apply, and expand upon existing information and 
training to interpret new information” (1). As clients begin to use these tools to operate and make 
decisions, firms face the challenge of understanding them to perform high-quality audits.  
Survey participants indicate that they utilize these audit data tools for items such as 
tracking the status of the audit, project management, audit testing procedures, and internal 
projects. For instance, they use data analytics in order to automate routine, repetitive audit work, 
while data visualization allows the firm to create dashboards that provide status updates to the 
client. Furthermore, the pandemic and switch to remote work may expedite the development of 
automation and machine learning. Thus, auditors have no choice but to keep up with this rapid 
pace within the environment of audit IT. 
Table 14 – Descriptive Statistics for Usage of Audit Data Tools 
 
 Number of Responses  
 Never Sometimes Often Very Often Mean* (sd) 
Data Analytics 27 25 28 18 2.38 (1.079) 
Data Visualization 36 30 16 15 2.10 (1.075) 
Artificial Intelligence 60 28 9 0 1.47 (0.663) 
*1 = Never, 2 = Sometimes, 3 = Often, 4 = Very Often 
 
 As shown in Table 15 below, several demographic variables are associated with the usage 
of these data tools. Participants from the Big 4 firm indicate greater usage than the regional firm 
participants for all three tools (p = .000 for all three). More Education is associated with less 
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usage of AI (p = .043). More Audit Experience is associated with less usage of Data Analytics 
tools (p = .028) and Data Visualization tools (p = .041). CPA Certification is associated with 
more usage of Data Analytics tools (p = .097), while CISA Certification is associated with less 
usage of Data Analytics tools (p = .012) and Data Visualization tools (p = .003). Age is 
associated with higher usage of Data Visualization tools (p = .074). Males indicate greater usage 
of AI tools than females (p = .039). Finally, those with more IT Hours indicate greater usage of 
Data Analytics tools (p = .021). 
 
Table 15 – Regression Results for Usage of Audit Data Tools 
 
 Data Analytics Data Visualization Artificial Intelligence 
 t value p value t value p value t value p value 
Firm 4.686 .000 7.113 .000 4.196 .000 
Level .262 .794 .324 .747 -.444 .658 
Education .185 .854 .716 .476 -2.057 .043 
Area -1.058 .293 1.270 .208 -.307 .760 
Audit Experience -2.239 .028 -2.081 .041 -.828 .410 
IT Experience .179 .859 .430 .668 .621 .536 
CPA Certification 1.681 .097 .805 .423 .011 .991 
CISA Certification -2.569 .012 -3.092 .003 -1.018 .312 
Other Certifications .741 .461 .644 .521 1.829 .071 
Age 1.263 .210 1.813 .074 .152 .879 
Gender 1.460 .148 1.311 .194 2.103 .039 
IT Courses -.107 .915 -.791 .431 .700 .486 
IT Hours 2.365 .021 1.346 .182 -.417 .678 
Firm: 1 = Regional, 2 = Big Four 
Level: 1 = Associate, 2 = Senior, 3 = Supervisor, 4 = Manager, 5 = Senior Manager,                                
6 = Director/Principal/Partner, 7 = Other 
Education: 1 = Bachelors, 2 = Masters, 3 = Beyond Masters 
Area: 1 = Audit, 2 = IT, 3 = Other 
Audit Experience: Years of experience in assurance 
IT Experience: Years of experience in IT assurance 
CPA Certification: 0 = No, 1 = Yes 
CISA Certification: 0 = No, 1 = Yes 
Other Certification: 0 = No, 1 = Yes 
Age: 20= 20-29, 30 = 30-39, 40 = 40-49, 50 = 50-59, 60 = 60-69, 70 = 70+  
Gender: 0 = Female, 1 = Male 
IT Courses: Number of college IT courses taken 




 This data analysis resulting from the first research question is interesting because it 
brings to light the tools that are on the forefront of innovation in the audit profession. Similarly, 
it examines potential discrepancies between usage and perceived current and future importance 
levels of these instruments, such as that of expert systems. It is significant to mention that 73 
auditors believe that IT risks are a major contributing factor to internal control deficiencies and 
audit failures. Participants indicate that cybersecurity risks continue to pose threats to their 
clients, and they emphasize the importance of controls related to user access, change 
management, and segregation of duties. In this dynamic environment, it is important to 
understand the implications of increasing reliance on systems and technology, while also 
leveraging those tools to complete high-quality audits. 
COVID-19 Impact 
 In addition, the second research question in this study addresses how COVID-19 affects 
the work-life balance and IT productivity tool usage among auditors in the current remote work 
setting. This unprecedented time creates countless opportunities for research in an environment 
that is already dynamic. In particular, the COVID-19 section of the survey begins by questioning 
if the pandemic affects the participant’s work-life balance. As exhibited in Table 16 below, only 
9 auditors indicate that the pandemic has not impacted their work-life balance, while the other 90 
believe that they have experienced some sort of impact by the switch to remote work. 
Interestingly, when questioned further, the auditors are fairly evenly split regarding whether this 
impact is positive or negative. 48 auditors believe that the pandemic and ensuing change to 
working from home has been detrimental to their work-life balance. On the other hand, 42 




Table 16 – Descriptive Statistics for Pandemic Effects on Work-Life Balance 
   
Number of Responses  
No Effect Negative Positive Mean* (sd) 
9 48 42 .47 (.502) 
*0 = Negative, 1 = Positive (mean does not include No Effect participants) 
 
Accordingly, these results led to further analysis in order to determine if demographic 
factors play a role in whether the impact is positive or negative. For instance, are certain ages or 
genders more likely to have a positive response to the new work environment? If so, what could 
be the reasons behind their opinions? As displayed in Table 17, only Education is significantly 
associated, and the results indicate that more educated participants experienced more negative 
effects (p = .087). Overall, this illustrates that other variables factor into this determination of a 
positive or negative impact than the demographic variables I have captured.  
Table 17 – Logistic Regression Results for Pandemic Effects on Work-Life Balance 
 
 Beta Wald p value 
Firm .032 .003 .958 
Level .017 .005 .946 
Education -.964 2.933 .087 
Area -.530 .690 .406 
Audit Experience .002 .001 .977 
IT Experience -.058 .237 .627 
CPA Certification .966 1.949 .163 
CISA Certification -19.487 .000 .999 
Other Certifications 41.502 .000 .999 
Age -.029 .108 .742 
Gender .358 .497 .481 
IT Courses .001 .000 .987 
IT Hours -.004 .602 .438 
Firm: 1 = Regional, 2 = Big Four 
Level: 1 = Associate, 2 = Senior, 3 = Supervisor, 4 = Manager, 5 = Senior Manager,                                
6 = Director/Principal/Partner, 7 = Other 
Education: 1 = Bachelors, 2 = Masters, 3 = Beyond Masters 
Area: 1 = Audit, 2 = IT, 3 = Other 
Audit Experience: Years of experience in assurance 
IT Experience: Years of experience in IT assurance 
CPA Certification: 0 = No, 1 = Yes 
CISA Certification: 0 = No, 1 = Yes 
Other Certification: 0 = No, 1 = Yes 
Age: 20= 20-29, 30 = 30-39, 40 = 40-49, 50 = 50-59, 60 = 60-69, 70 = 70+  
Gender: 0 = Female, 1 = Male 
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IT Courses: Number of college IT courses taken 
IT Hours: Hours of IT training in practice 
 
 The participant’s answers about specific details of the pandemic’s impact are interesting. 
For instance, a large amount of respondents expressed concerns surrounding the blurred lines 
between work life and personal life, which results in an extreme difficulty to disconnect. Many 
mentioned that they feel an expectation to be available at all times because they are constantly 
close to their computer. Some experience isolation and a lack of connectivity to their team, and 
others miss the routine of going to work pre-pandemic. Finally, many auditors describe the 
struggles of helping their kids with school at home while also trying to get work done themselves. 
 On the other hand, working from home allows many auditors more flexibility in the work 
day and the ability to spend more time with family. For instance, a lot of participants enjoy the 
remote work setting because it allows them to do household chores, exercise, and run errands 
during the day in between tasks and meetings. Some suggest that working from home increases 
their productivity due to the lack of commute. The biggest overall solution that many auditors 
recommend is to create boundaries between their work and personal lives. 
 Furthermore, another relevant thing to study related to the pandemic is its effects on the 
usage of various IT productivity tools, including email, instant messaging, phone call, and video 
conferencing. As shown in Table 18 below, a majority of participants in this survey indicate that 
use of instant messaging, phone call, and video conferencing increased since the onset of COVID-
19, while email has similar usage levels from before the pandemic. In particular, nearly 100% of 
participants (98 out of 99) suggest that they utilize video conferencing more often following 
COVID-19. This serves as a stark contrast from Lowe et al.’s 2018 findings that video 




Table 18 – Descriptive Statistics for Pandemic Effect on Type of Communication Technology Usage 
 
 Number of Responses  
 Less Same More Mean* (sd) 
Email 2 53 44 2.42 (0.536) 
Instant Messaging 0 37 62 2.63 (0.486) 
Phone Call 8 34 57 2.49 (0.645) 
Video Conferencing 0 1 98 2.99 (1.010) 
*1 = Less Usage, 2 = Same Usage, 3 = More Usage 
 
 After further examination, demographic factors do influence the usage levels of the four 
productivity tools following the switch to remote work, as evidenced by Table 19 below. 
Generally, Big 4 participants indicate fewer Phone Calls (p = .009) than regional participants. 
Those with more education indicate less Email usage (p = .014). Those with more IT experience 
indicate fewer Phone Calls (p = .095) and less Video Conferencing (p = .010). CISA 
Certification is associated with less Instant Messaging (p = .067) and Video Conferencing (p = 
.039). Older participants indicate fewer phone calls (p = .089). Finally, participants with fewer IT 
Courses indicate more Video Conferencing (p = .012) while those with more IT Hours indicate 
more Video Conferencing (p = .001).  
 
Table 19 – Regression Results for Pandemic Effect on Type of Communication Technology Usage 
 

















Firm -.033 .974 .988 .326 -2.677 .009 -.550 .584 
Level -.580 .564 -1.423 .159 .626 .533 -.890 .376 
Education -2.526 .014 -.568 .572 -.813 .419 .497 .621 
Area .297 .767 .514 .609 .011 .991 1.027 .308 
Audit Experience .588 .558 .451 .654 1.122 .265 1.642 .105 
IT Experience -.215 .830 1.278 .205 -1.691 .095 -2.626 .010 
CPA Certification .141 .888 .941 .349 -.336 .738 .511 .611 
CISA Certification -1.069 .289 -1.855 .067 -.061 .951 -2.099 .039 
Other Certifications .868 .388 .222 .825 .071 .943 .842 .402 
Age -.552 .583 .119 .906 -1.721 .089 -1.305 .196 
Gender 1.391 .168 .351 .726 -.172 .863 .012 .990 
IT Courses 1.226 .224 -.050 .960 .375 .709 -2.580 .012 
IT Hours -.677 .500 -.783 .436 -1.182 .241 3.430 .001 
Firm: 1 = Regional, 2 = Big Four 
Level: 1 = Associate, 2 = Senior, 3 = Supervisor, 4 = Manager, 5 = Senior Manager,                               
 6 = Director/Principal/Partner, 7 = Other 
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Education: 1 = Bachelors, 2 = Masters, 3 = Beyond Masters 
Area: 1 = Audit, 2 = IT, 3 = Other 
Audit Experience: Years of experience in assurance 
IT Experience: Years of experience in IT assurance 
CPA Certification: 0 = No, 1 = Yes 
CISA Certification: 0 = No, 1 = Yes 
Other Certification: 0 = No, 1 = Yes 
Age: 20= 20-29, 30 = 30-39, 40 = 40-49, 50 = 50-59, 60 = 60-69, 70 = 70+  
Gender: 0 = Female, 1 = Male 
IT Courses: Number of college IT courses taken 
IT Hours: Hours of IT training in practice 
 
IT Assurance 
 A final area within this research study relates to the third research question, which 
involves the growing IT assurance department within public accounting firms. It investigates the 
perceptions of this department and the types of interactions between IT auditors and financial 
statement auditors. Most survey participants indicate that financial and IT audit teams work 
closely together in order to complete many audits, especially due to the prevalence of IT in 
internal controls. Initially, IT auditors can assist in the planning phase as the team gains an 
understanding of the clients’ dependencies on systems and key reports. This includes conducting 
IT risk assessments, especially when the client has complex systems or is currently transitioning 
to a different system. IT auditors also assist the financial auditors with testing IT controls 
(ITGCs) and key reports that the client relies on. Above all, the integrated audit facilitates close 
communication between the IT and financial statement auditors as they test the financial 
statements and their internal controls over financial reporting. IT assurance plays a large role in 
providing insight into how IT controls and related issues impact the financial statements. Finally, 
interactions occur between the two teams for special projects or when creating specific 
efficiencies in the audit process through automation. 
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It is important to point out that the current levels of collaboration between IT and 
financial statement auditors are fairly evenly scattered across the scale of “sometimes” to “very 
often,” as evidenced in Table 20 below. Nonetheless, the mean of 2.97 suggests that these two 
integral teams currently interact “often.” 
Table 20 – Descriptive Statistics for Perceived Degree of IT and Core Audit Collaboration 
   
Number of Responses  
Never Sometimes Often Very Often Mean* (sd) 
0 32 37 29 2.97 (.792) 
*1 = Never, 2 = Sometimes, 3 = Often, 4 = Very Often 
 
 After further examination, it appears that the firm type (p = .000) is significantly 
associated with the current degree of IT and core assurance collaboration, as shown in Table 21. 
Generally, those in the Big 4 firm are more likely to see collaboration between the two teams 
than those in the regional firm.  
Table 21 – Regression Results for Perceived Degree of IT and Core Audit Collaboration 
 
 t value p value 
Firm 4.107 .000 
Level .653 .516 
Education .285 .777 
Area .983 .329 
Audit Experience -.490 .626 
IT Experience .714 .477 
CPA Certification -.372 .711 
CISA Certification -.547 .586 
Other Certifications -1.345 .182 
Age .670 .505 
Gender -1.254 .214 
IT Courses .776 .440 
IT Hours .789 .433 
Firm: 1 = Regional, 2 = Big Four 
Level: 1 = Associate, 2 = Senior, 3 = Supervisor, 4 = Manager, 5 = Senior Manager,                               6 
= Director/Principal/Partner, 7 = Other 
Education: 1 = Bachelors, 2 = Masters, 3 = Beyond Masters 
Area: 1 = Audit, 2 = IT, 3 = Other 
Audit Experience: Years of experience in assurance 
IT Experience: Years of experience in IT assurance 
CPA Certification: 0 = No, 1 = Yes 
CISA Certification: 0 = No, 1 = Yes 
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Other Certification: 0 = No, 1 = Yes 
Age: 20= 20-29, 30 = 30-39, 40 = 40-49, 50 = 50-59, 60 = 60-69, 70 = 70+  
Gender: 0 = Female, 1 = Male 
IT Courses: Number of college IT courses taken 
IT Hours: Hours of IT training in practice 
 
In addition, the survey asks whether the participants think that the IT assurance 
department will increase in size and importance in the future. A majority of auditors (91 out of 
99) do believe that this area of public accounting firms will grow in size and importance moving 
forward. As clients rely more heavily on systems and their IT complexity grows, firms will 
increasingly rely on IT auditors to navigate tasks such as internal controls testing within the 
integrated audits. 
As displayed in Table 22 below, there are no statistically significant variables associated 
with the participants’ answers to the perceived growth of IT assurance departments in size and 
importance.   
Table 22 – Logistic Regression Results for Perceived Future Increase in IT Assurance Department 
Size and Importance 
 
 Beta Wald p value 
Firm -1.263 .906 .341 
Level -.276 .174 .677 
Education -.881 .772 .380 
Area 17.123 .000 .997 
Audit Experience .023 .009 .925 
IT Experience 99.854 .000 .982 
CPA Certification -.301 .046 .830 
CISA Certification -255.633 .000 .984 
Other Certifications 52.893 .000 .992 
Age .112 .363 .547 
Gender 1.381 1.303 .254 
IT Courses .158 .129 .719 
IT Hours .001 .004 .952 
Firm: 1 = Regional, 2 = Big Four 
Level: 1 = Associate, 2 = Senior, 3 = Supervisor, 4 = Manager, 5 = Senior Manager,                               6 = 
Director/Principal/Partner, 7 = Other 
Education: 1 = Bachelors, 2 = Masters, 3 = Beyond Masters 
Area: 1 = Audit, 2 = IT, 3 = Other 
Audit Experience: Years of experience in assurance 
IT Experience: Years of experience in IT assurance 
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CPA Certification: 0 = No, 1 = Yes 
CISA Certification: 0 = No, 1 = Yes 
Other Certification: 0 = No, 1 = Yes 
Age: 20= 20-29, 30 = 30-39, 40 = 40-49, 50 = 50-59, 60 = 60-69, 70 = 70+  
Gender: 0 = Female, 1 = Male 
IT Courses: Number of college IT courses taken 
IT Hours: Hours of IT training in practice 
 
 Lastly, when questioned about the future levels of collaboration between the two teams, a 
majority of auditors (84) indicate that there will be more interaction as time passes. On the other 
hand, 14 participants believe that the level of interaction between core and IT audit teams will be 
the same in the future. As a whole, it appears that most auditors surveyed feel that the growing 
IT audit field will play an increasingly integral role within public accounting firms as they 
navigate this dynamic era of Big Data and technological innovation. 
Interestingly, none of the demographic variables are significantly associated with whether 
participants believe that the IT audit team will increasingly work with the financial audit team, as 
shown in Table 23 below.  
Table 23 – Regression Results for Perceived Degree of Future IT and Core Audit Collaboration 
 
 t value p value 
Firm -1.448 .152 
Level .799 .427 
Education -1.190 .238 
Area -.312 .756 
Audit Experience .569 .571 
IT Experience .147 .884 
CPA Certification .188 .851 
CISA Certification .169 .866 
Other Certifications .523 .602 
Age -.752 .455 
Gender -.459 .647 
IT Courses 1.282 .204 
IT Hours .012 .990 
Firm: 1 = Regional, 2 = Big Four 
Level: 1 = Associate, 2 = Senior, 3 = Supervisor, 4 = Manager, 5 = Senior Manager,                               6 = 
Director/Principal/Partner, 7 = Other 
Education: 1 = Bachelors, 2 = Masters, 3 = Beyond Masters 
Area: 1 = Audit, 2 = IT, 3 = Other 
Audit Experience: Years of experience in assurance 
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IT Experience: Years of experience in IT assurance 
CPA Certification: 0 = No, 1 = Yes 
CISA Certification: 0 = No, 1 = Yes 
Other Certification: 0 = No, 1 = Yes 
Age: 20= 20-29, 30 = 30-39, 40 = 40-49, 50 = 50-59, 60 = 60-69, 70 = 70+  
Gender: 0 = Female, 1 = Male 
IT Courses: Number of college IT courses taken 
IT Hours: Hours of IT training in practice 
 
 Overall, it appears that auditors in the Big 4 firm are currently more likely to interact with 
IT auditors, and almost all auditors believe in the prospective growth of this team in both size 
and importance. When questioned about the effectiveness of communication between the two 
teams, many participants indicate that it is effective despite potential differences in backgrounds 
and knowledge bases. For instance, the two teams recognize and respect each side’s expertise 
and are able to leverage those varying perspectives to find a solution for the client. Some indicate 
that most communication issues arise when IT assurance professionals utilize IT jargon and 
acronyms that financial auditors do not understand. Additionally, several respondents highlight 
the need for more integrated CPA candidates with strong computer science and information 
systems backgrounds. Above all, participants suggest that increased interaction between financial 
and IT auditors allows both teams to broaden their skillsets, leading to more effective 








Section VI. Conclusion 
 Due to the dynamic IT environment within the audit profession, various studies have 
examined IT use and perceived importance across different accounting firms over the years. 
However, few research studies have examined the current usage of these innovative IT tools 
since the onset of the pandemic. Therefore, this research study aims to fill that void and bring 
insight to the auditors’ shifting IT use, through analysis of current usage levels of IT audit 
applications, such as data analytics, CAATs, and audit planning software, as well as IT 
productivity tools, including email, phone calls, and video conferencing. Likewise, this study 
examines the pandemic’s impact on auditors’ work-life balance and the function of the growing 
IT assurance departments in public accounting firms. Clients’ increasing reliance and usage of 
systems, in addition to their shifting needs following the pandemic, has facilitated the rising 
number of IT auditors in public accounting firms and increased collaboration with financial 
auditors. I utilize the survey responses from a Big 4 and large regional firm in the Midwest in 
order to obtain my data. Therefore, this research also attempts to illuminate any significant 
differences in the survey responses between this sample of firms. 
 Overall, results indicate that auditors utilize some audit applications extensively, such as 
Dashboards, Knowledge Management Systems, Audit Planning Software, and CAATs. A 
majority of these commonly used applications are also viewed as the most important, with one 
exception; interestingly, Knowledge Management Systems are the second most utilized tool, but 
viewed as one of the least important audit applications. On the other hand, some audit 
applications are not often utilized, such as Audit Expert Systems and Database Modeling. 
Nevertheless, the applications that most auditors believe will become more important in the 
future are Robots, Continuous Auditing, Data Mining, and Expert Systems. Furthermore, all IT 
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productivity tools are used frequently by auditors, with Email being the most utilized of the tools 
and Video Conferencing deemed most effective.  
 In regards to the impact of COVID-19, nearly all auditors believe that the pandemic has 
affected their work-life balance in one way or another. Above all, they were fairly evenly split as 
to the direction of the impact, with 42 participants indicating a positive impact on work-life 
balance and 48 with a negative experience. Usage of all IT productivity tools increased post-
pandemic except for Email, which stayed around the same level of usage as before. Moreover, 
the survey results indicate that a vast majority of auditors believe the IT assurance department 
will increase in size and importance in the future. It also suggests that current collaboration 
between both teams is “often,” and many believe that this will continue to increase over time. 
These results suggest that IT use and perceived importance does vary by firm size. One 
possible reason for this finding is the differences in each of the two surveyed firms’ client bases, 
such as the complexity of their systems and/or communication method preferences of their 
clients. Overall, auditors employed by the Big 4 firm are more likely than the regional firm to 
utilize Robots, Continuous Auditing, and Database Modeling, in addition to Data Analytics, Data 
Visualization, and Artificial Intelligence. The Big 4 firm is also related to significantly higher 
usage levels of Instant Messaging and Video Conferencing, as well as the Google Meet platform. 
On the other hand, the regional firm is related to more usage of Dashboards and Teams, Skype, 
and Zoom for video conferencing. It is noted that firm type was not statistically significant in 
determining the pandemic’s impact on work-life balance. However, the survey results indicate 
that more educated participants experienced more negative effects on work-life balance. In terms 
of IT productivity tool usage, those in the Big 4 firm were significantly less likely to engage in 
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Phone Calls following the onset of COVID-19. Finally, I discovered that the Big 4 firm is more 
likely to see higher levels of current collaboration between IT and financial auditors. 
It is significant to note that my study is subject to various limitations. One inherent 
limitation is the use of a survey to obtain data. Some participants may withhold data and fail to 
answer questions completely or truthfully. In addition, the data lacks diversity in terms of firm 
size and geographic reach. For instance, one cannot generalize from this study whether the 
dominance of the Big 4 firms has been reignited in the area of IT usage following the pandemic 
and remote work. In order to make a conclusion on this matter, one would have to increase firm 
representation across all sizes, including more local, regional, and Big 4 firms. Likewise, there 
were limitations in my study because both of the firms who participated in this survey were 
located in the Midwest region of the United States. A future research study could increase their 
geographical footprint for greater exposure in order to obtain feedback from across the United 
States and the globe, if feasible.   
Notwithstanding these limitations, my results do provide important insights for 
researchers, standard-setters, and practitioners into how a sample of audit firms utilize IT 
following the onset of COVID-19 and how the pandemic has impacted professionals’ work-life 
balance. Finally, it also demonstrates the role of the growing IT assurance departments within 
firms and their current and prospective interactions with the financial audit teams.  
My results identify opportunities for potential research in this area of study, such as 
surveying more participants from a greater range of firm sizes and geographical areas. It will be 
very fascinating to create a similar survey on a larger scale in order to discern whether the Big 4 
firms do in fact hold a dominance in IT usage and innovation, as I found in my sample, or 
whether this dominance continued to lessen following the pandemic. Similarly, one could 
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investigate in more detail the usage of audit data tools such as data analytics, data visualization, 
and artificial intelligence, as well as expert systems, which had a large discrepancy in my survey 
results between current usage and perceived levels of future importance. In addition, it would be 
interesting to analyze technology usage and acceptance levels in a time that is even farther from 
the onset of COVID-19. Finally, additional research is necessary moving forward in order to 
investigate the impacts of working remotely on future innovation in the field and development of 
new technologies. I am curious to see the new technology that arises in the post-pandemic work 
environment and if COVID-19 expedites the usage of these new tools. 
Ultimately, researchers and practitioners alike wonder what the future holds for our 
profession, especially following a time of unprecedented change and uncertainty. Will 
accounting firms and their clients ever go back to their operational strategies from before the 
pandemic? Some speculate that firms will transition to a hybrid approach that will grant 
employees more flexibility to decide for themselves whether they want to come to the office in-
person or work remotely. If this is the case, how will this impact internal controls and audit risks 
for our clients? Consequently, how will this affect the audit approach in the future? Although this 
topic of study is inherently dynamic, this era of “Big Data” coupled with the changing work 









IT Usage in Auditing and the Impact of COVID-19 
Demographic Questions: 
- Firm  
- Level in firm 
o Associate, Senior Associate, Supervisor, Manager, Senior Manager, {Director, 
Principal, Partner}, Other (please describe) 
- Highest education level- Bachelor Degree, Master Degree, Beyond Master’s  
- Years of experience in public accounting 
- Current Area of work 
o Assurance (Audit), IT (risk) Assurance, Other; If other, please indicate your field 
- If applicable, years of experience in assurance (audit)  
- If applicable, years of experience in IT (risk) assurance  
- Certifications 
o CPA, CISA, CFE, CIA, CMA, Other (please list any additional certifications) 
- Age: 20-29, 30-39, 40-49, 50-59, 60-69, 70+ 
- Gender 
- Number of college IT courses taken 
- Approximate amount of hours of IT training received to date 
 
General Questions: 
1. To what extent do you use the following IT productivity tools in your daily tasks? 
 Very Often Often Sometimes Never 
Email     
Instant Messaging     
Phone Call     
Video Conferencing     
a. Out of the 4 items listed above, which do you think is the most effective overall? 
Dropdown menu 
2. What is the common technology used for video conferencing? 
 Very Often Often Sometimes Never 
Microsoft Teams     
Skype     
Zoom      
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Google Meet     
Other___________     
 
3. What types of IT audit applications do you use most often? Check all that apply:  
 Very Often Often Sometimes Never 
Computer-Aided Audit Tools 
(CAATs) in general 
    
Audit expert systems (branch of AI 
that solves problems normally 
requiring human experts) 
    
Dashboards, ex. Dashboards for 
Client Assistance Lists/Support 
    
Knowledge management systems, 
ex. Intranet 
    
Audit planning/management 
software, ex. MasterControl  
    
Robots (automating tasks)     
Continuous Auditing/Continuous 
Monitoring 
    
Generalized Audit Software (GAS), 
ex. ACL, IDEA 
    
Database Modeling/ Database 
management system, ex. Oracle 
Database, Microsoft SQL Server 
    
Data mining (discovering useful 
data patterns and trends in large 
data sets) 
    
 
4. In your opinion, which of the audit applications listed above is currently the most 
important in the audit profession? Dropdown menu 
 
 
5. How do you think the importance of these applications overall will change in the future? 
 More important Same importance Less important 
Computer-Aided Audit Tools in 
general 
   
Audit expert systems    
Dashboards    
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Knowledge management systems    
Audit planning/management 
software 
   
Robots    
Continuous Auditing/Continuous 
Monitoring 
   
Generalized Audit Software    
Database Modeling/ Database 
management system 
   
Data mining    
 
6. Do you have experience with audit dashboards? Yes or No 






b. Please rate the level of effectiveness with clients uploading support to dashboards 
instead of using email.  
 
 
7. Do you utilize data analytics, data visualization, or AI during audit tasks?   
 Very Often Often Sometimes Never 
Data Analytics, ex. 
Alteryx 
    
Data Visualization, 
ex. Tableau 
    
Artificial Intelligence     
a. If you have experience with any of the options on the question above, list some 




Very Effective Effective Somewhat Effective Not Effective 










9. Do you believe that IT risks are a major contributing factor to internal control deficiencies 
and audit failures?  Yes or no 
10. What specific audit issues/trends have emerged or proliferated over the last five years due 




11. Do you feel there is sufficient training in the firm to use IT tools efficiently and 
effectively?  Yes or no 





COVID-19 Related Questions: 
12. Has the coronavirus pandemic affected your work-life balance? Yes or no 
a. If yes, is the overall impact positive or negative? 
13. Please provide examples or details of this impact. For instance, has it been more difficult 




14. How has the coronavirus pandemic affected the kind of technology used to communicate 
with your coworkers? 
 More Usage Same Usage Less Usage 
Email     
Instant Messaging    
Phone Call    










15. Do you believe that the IT assurance department will increase in size and importance in 
the firm in the future? Yes, No, or Other (please explain) _______ 
16. How often do the IT assurance and core assurance (audit) teams collaborate within the 
firm?  




    
 
a. Please describe instances where the IT and core assurance teams interacted. 
 
17.  If you’ve been a part of interactions between the IT and core assurance teams: Do the 
CPAs with more of an accounting background and those professionals with a 
computer science/MIS background work well together? Are there any issues with 





18. Do you predict that IT assurance and core assurance teams will interact: 
 
 More often Same amount Less often 
Interaction in 
the future 
   
 
19. Does your firm ever use outside IT specialists to assist with financial or IT audits? Yes, 
no, unsure 
20. Is there anything else in regards to technology usage/importance not mentioned in this 
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